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AEROLOGICAL OBSERVATIONS 
[Acroloziczl r ) i w i o n ,  I). M. LITTLE In chargel 

uj. L. P iI.4RRIt)ON 

3Iean free-;iir c1:tt:i b:isecl 011 tiiiplniie weii tlirr ol)nerva- 
tions during the niontli of  October 1937 nre given in inbles 
1 to 3. 'A tlescription c;f the methods by which the varioiih 
monthly iiic~tns B tic1 i ior~nal~: therein are conipiitrtl 1i1ilv 
be found in the :ierologicLil section of tlir A ~ G V T I I L I  
WEATHER REVIEW for danunry aiicl Xlarch 1937. 

Zt will be noted that rnnny of the "norin~ils" nre hwl  
on only 3 years o f  observotion. Concliihions hi:d 0 1 1  
tlepwtures from such short-perio(1 iiormnls must he usetl 
with caution. 

The mean surfwe teiiipcrtttures for October (see c h r t  
I) were above nornial in the western linlf 01 the roimtry 
nnd below iiorinnl in tlie custmi half. The positire tle- 
partures in the west avertigec! perlitips betweeu 1.5" antl 
2' C., while the negative depirti1rt.s in the east n\-er:iged 
perhaps 0.5' e., lower in djsoliite vnlue. The ninsimuni 
values rmged between f2.2' nnd +3.9' C., mostly con- 
centrated over the Northwcstern States. Thc mcisiniuni 
departures of opposite sign v, ere neither so pronouncetl 
nor so coiiceritr~itetl in the e:i<t. the extreine reported heing 
-3.1' C., followed by -2.3" C., with :i tendency fov  l'nirly 
well-marked departures to  orc111* near the Greiit Liikcs antl 
southward for a considerable tiistiincc. 

The nieaii free-air teinperntures for tlic 1li111itl i  111)  to 5 
kilometers were generdly belo\% iii)rni:i~ b?; 1iiodcr:Ite 
amounts (-1' to -4°C 1 in the eastern part of tlir country 
except over the txtreiiie sou therri portion nt ~levutioiis 
from 4 to 5 kilometers where they were above iiorm,il b\ 
slight amounts. The free-iiir temperti tures were slightly 
above normal over the extreme southwest and perllnps the 
centrill portion of the IVestern Plateau. Over the North- 
western States the departures from normal temperatiwe 
were positive by slight or moderate aniouiits ne:lr tlic 
ground up to elevations of 1 to 2.5 kilometers (St. 8. L.), 
but they were negative by similnr nniomits at higher el+ 
vations. The niost pronoitneed c1epiwturc.s fro111 norninl 
of the free-air temper~tnres were those of i:epti\ P sign 
over the northenstern sector o f  the country especially ncnr 
the C+rr:it Lakes where values :ipproxiniately frvrii - 2' 
to -4°C. prevnilccl. Klsewhere the departures opprnrecl 
to be riither inconsequciitid. 

The mean free-air relative hiiiiiiditics :;lid spwific. 
humidities are given in hble  3. The nieiiii relativc 
humidities for the inoiith over the eastern pnrt o f  the 
country were generelly close to norninl with sniall pwitivc 
or negtxtive rlepartures (plus or minus, 1 to 6 perernti 
near the surface but sninll, moderate, or 1:irg.e pohitive 
departures (+ 1 to 1s percent) a t  higher elevations. A 1 3  
escr.ption to this statement must be made with reprtl 
to the extreme southern portion of tlie area in questioii, 
where siiiall or modern te negative clepartures (- 1 to 
- 11 percent) occurred nbove tile surfrice stratum. Geit- 
erally spesliing the greiitest pi4tive dcptirtures ( t l l  tu 
+IS  percent,) occurred over and near the New Eiiglnntl 
coastal :wen and the eastern Cheat Lakes in association 
with the pronounced iiqptive depnrtures of tenipemture 
referred to above. Over the north-centml portion of the 
country the humidities were mostly in excess o f  normil 
to :I slight or moderate extent. The same sitiiiition prc- 
vailed a t  elevations from 2 to 5 kilonieters o\er the 
estreme south-central porlion (see Kelly Field, Sail 
Antonio, Tes.), while at  lower elerittioris the humidities 
\rere deficient to a similar extent. Eetween the lntter 
t8wo areas the humidities were subnorrntil to a slight 
degree. Over the estreme northwest corner of the coiin- 

try the rleprrrtures of iuwn huniiclities froiii the norind 
w ~ r e  mostly positive of iiioderate degree. Elsewhere the 
deviations from iictrniiil appeared to be of no great conse- 
cp1enc.e. 

'rnble 3 Aows the ii~oiitlily 1iie:in free-air bnroinetric 
pressures arid equivalent poteiitinl trmperrttures. The 
Ion est i i i ~ n t i  pressure over contincnt:il Cnited Stntes pre- 
vnileJ over tlie northern Grmt LRkes nnd the liigliest 
1)revailed over the extreme south-ccut fill portion of the 
country. The distribution of pressures tws such as to 
produce cyclonic curvnt tire of the i i i ( w i  ~iiontlily isobars 
about a center near Snult Stc. Mnrie, blich., mid practically 
straight enst-west isobars over the‘ southern part of the 
country, except near tlie ground. A secondary inininium 
of mean barometric pressure occurred over Salt Lnke City, 
Utah, at 5 kilometers. the smw elrv:ition, the mean 
pressure over Cheyenne was notably liigli compared to 
:id jncent stations to east mid west (Oin:iho, 54T inillibiirs; 
Cheyenne, 551 millibars; Salt Lnke City, 5-16 millibars). 
-is in the nori1i:tl course, the nienn north-south pressure 
grtitlients for October increased with respect to those for 
the preceding niou th; specifically t h y  increased between 
44 :mcl 86 percent at elevations 1 to 5 kilometers along the 
line from Peusacoln to S:iult Ste. 5I:irie, RIich. Increases 
\t ere especiiilly pronounccd fro111 Qnhland to  S d t  Ste. 
Alark,  viz, +%GS to 100 permit.  aiicl from Billings to 
S:iult Ste. Marie, viz, 150 to 900 percent, a t  elevations 2 
to 5 kilometers. 

Table 4 sliows the free-air rc+nlt:intA \vjncls bused on 
pilot-bdloon obserx-ations iiiiide ne:u 5 a. in. 05 th  mericl- 
ian time) during October. Except in the lower kilometer 
or so above sea level and a t  higlicr Icvels also over certain 
stations near the PiLcifiC: coast, tlic resulti1Iit wind direc- 
tions for the month were generally close to normal. With 
:Lpprosimately the same exceptions plus :t considerable 
proportion of the western p1;ite:tu from rthout 3 to 5 
Liloiiieters where resultant velocities n ere deficient in 
1n:itiy c:ises, tlie resultant velocities were generdly in 
('scess of normd hy slight to mocler:ite nrnounts, viz, 1 to 
6 111. p. Y. The departures esceechg + 3  111. p. s. mere rriostly 
concentrated over the southexstern pilrt of the couiitry. 
The negative depnrtii-es were niostly slight except o v w  
( 'heyenne nt 5 kilometers, viz, -4.3 111. p. s. 

In the lower kilomc ter stratum ahore sea level esclud- 
iiig the surface from considerntion, stiltions in the iiorth- 
centl.nl portion of the country edlibited monthly result- 
;in ts which mere oriented clockn ise from 110r111al by 
:uiiouiits ranging appwsima tely from 30" to 90'. Orien- 
t:itioiis of sinii1:ir amount, but counterclockwise in rota- 
tion, occurred in the resultants at severid statioiis in the 
southeast. At 1 kilometer over Houston, Tes., the orien- 
tation Ironi normil WIS tibout 1'70" ( i i ~ r i ~ i ~ l  direction 
frolii K. 1-Mi"). Thus in the stratum near the ground, 
northwest or west-northwest resultant directions were t,he 
rule riither than the southwest tu west directions over the 
north-central portion of the country and tlie northeasterly 
tlirections over the soutliemtern portion respectively 
n-liich Iiorrnnlly prcvnil, ulthough the resulttint velocities 
were generally subiiormal by anall :mounts in these 
cases (viz, 0.5 to 2 in. p. s.) over the former area but super- 
iiorinal by similar amounts over the 18 tter. 

With reptrd to stations necr the west cotiht, the >/led- 
for'!, Oreg., nwiitli!j- resultants \\-ere oriented irorn 40' 
to 70' coiiii terclocli~vise from normnl direction between 
2 nnd 3 kilometers, i. e. ,  more from the south than the 
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usual soutliwest or west. The Oakland, Calif., resultants 
from 2.5 to 3 kilometers were similarly oriented with 
rerpect to the normals (viz, GOo and 20°), in this ewe 
representing orientations more from the west t h m  the 
custoniary KKW. and NW. 

Table 5 shows the niasiinuni free-:iir wind velocities 
nnd their directions for various sections of the United 
States duiinp October as detennined bv pilot balloon 
observations. The extreme irictxiniuiti wns 51.6 1n.p.s. froni 
the SW. at  8,600 meters above sea level over hlodena.Utnli. 

The iiiean monthly specific humidities and equivalent 
potential teniperatw,es are shown in tables 3 and 3, 
respectively. The niininia of both elen tents occurred 
in the viciiiity of Sault Ste. hlniie, hlich., while tlie 
i u a h i a  occiirred iienr the extreme south-centrnl pnrt of 
the countiy or slightly to the west thereof. The distribu- 
tion of tlie mean clata under consideration gave lines of 
equal value whose configurations were siniilar in their 
major features to tllosc of the ineaii iiiontlily i*obnrs 
previously discused. From 1 .5  to 4 kiloiiieters there 
was evidence, however, of soiiie an ticyclonic curl of tlie 
lines in question over the southern half of the western 
plateau. This contra~ted with the cyclonic curl over tlie 
north, especinlly, northeastern part of the coiiii try. 

Duricg October the western half of the country was 
mostly under the cloniiiit~nce of anticyclones of Pr origin 
which crossed the west coast from the Pacific. T e l l y m -  
tures in the lower strata over the area under coiisiderittioii 
were m r i i m  than U S I I A I ,  partly as a result of subsidence 
niitl dryiiess within the PP air masses over the western 
plateau, intensity of tlie received insolation through the 
relatively clear air, the presuiiiribly ~varin character oi 
these ~iiasses of nir comparcd to the normal possibly due 
to the unusual bouthwe4ward displaceinent of the North 
Pacific high pre5surc area, and perhaps also the thernio- 
dynaiiiic eit’ects of frequent blocking of warin, moist air 
from the Gulf of hlesico by the anticyclonic circulation 
over tho plateau. Precipitation was therefore ratller 
scattered in the West and considerably deficient over 
extensive areas, particularly in the Dakotas, Minnesota, 
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southern Californin, Arizona, ancl tlie Texas Panhandle 
where only one-fourth of the noriiitll or less was observed. 
On tlie other hsnd, .precipitation was superabundant in a 
few m a l l  areas, viz, eastern Montana, western North 
Dakota, northern Culiforiiia, and southern New Mexico, 
\diere 150 pexent of the normal amounts occurred. 
The rainfall liere was generdly associated with occluded 
front passages. 

The eastern part of tlie country was frequently subject 
to the effects of outbursts of Pc air masses from the 
vicinity of cen tral Cannda southward and southeastward 
along or ticross the hlississippi Valley, thence eastward 
and northetistward out into the Atlantic Ocean. These 
outbursts of cc)lcl air proclucrd nbnorindly cold weather 
from the Great Lakes southward for soiiit? distance arid 
frequent alterntttions over the enst of anticyclones with 
PP or Pc nir masses a t  the lower elevations, the former 
illore commonly on the western portions and the latter 
011 the eastern portions of the tinticyclonic circulations. 
lniportunt iii t i i s  connection were the relatively strong 
pressure gradients which esktecl froin the vicinity of 
Montana to northeim Michigan, owing to tlie respective 
temperature and pressure distributions in the dominating 
air masses. 

As the alternating anticyclones lrom the west, north- 
west, or north progressed so tliat tlicir western flanks 
were in t8hc vicinity of the Mississippi Valley, relatively 
warm, inoist air from the Gulf of Nesicw was able to move 
northward up the vnlley. When the movement of this 
:iir had prevailed for I L  suiiicient time, nscent of the humid 
t ~ i r  up the flsnks of the eastward moving anticyclones was 
productive of copious prwipitti tion from Louisiana to the 
Great Lakes and eastward to the Atlantic. In fact, from 
two to three times the norinal amourits fell in a narrow 
belt extending from the extreme ion-er hIississippi Valley 
to southeastern Pennsylvanin ancl eastern Maryland. 
Thi3 precipitation was largely in association with cyclones 
which developed dong the advancing fronts o i  the cold 
air masses or increesed in intensity near the lower hiis- 
sissippi Valley and moved east and northeastward. 
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TARLE 1.-hfean free-uir temperature8 ( t ) ,  OCobtabed by airplanes during October 1937. ( D e p .  represrnts departure from “nornial” temperature) 
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(29 m) .._.______..___________-----------. 
Nashville. Tenn.3 (180 m) ________________. 
Norfolk Va.3 (10 m) ____________________--. 
Oakland, Cnlif.2 (2 m) ____________________. 
OklahomH City. Okla.2 (391 m) ___________. 
Omaha. Nehr.3 (300 nl) ___ ._____ .__ . r_____ .  

Pearl Harbor. Territory of Hawaii a (6 m). 
Pensacols Fla.% (13 m)---  ________________. 
S t .  Thomk.  Virgin rslmds 3 (8 m) _______. 
Salt Laku City, Utah * (1,286 m) _________. 
Ban Diego Calif.3 (10 m) 
Sault Ste. hlsrie, Mich.? (221 m) _________. 
Scott Field (U~lle\.ille), 111.1 (135 m) ______. 
Seat.tle was11.3 (IO m) ____________________. 
Selfrid.& Field (Mount Clemens), Mich.1- 

(177 m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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1 Arms. 1 Weather Bureau. 
Observations taken about 4 a. m. 75th meridan tlme, except by Navy stntlons along the Paciflc coast and Hawlrii whew they are taken nt dawn. 
NOTE.-The departures nre based on normals corering the following total number of ohwrvations made during the same month in prevlous years including the current month 

(years of record are given in parentheses following the number of observatiuns): Barksdsle Flcld. &I (3); Billings, 122 (4); Boston, 122 (5)’ Cheyenne, 153 (4); Chicago 89 (3 El Paw, 
g2 (3); Fargo 123. (4); Kelly Field, 111 (4); Lakehurst, 103 (4); hfaxaaell Field. 106 (4); hIitchrl Field, 9? (4). Nashville. 123 (4). Xorfolk 179 (5 ) .  Oklahoma Cltp 123 4) ’Omah;,, 217 (n; 
Pearl Harbor, 164 (6); Pensicoh. 218 (9); Snn Diogo, 227 (9); Scott Fiold, 88 (4j; Selfridgo Pirid, 11X ( I ) ;  S’polianc, 1 2  (4); \fnshingt/n, 222 (io); Wright Field: 109 
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Chicago,I l l______________________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
Corn Solo, Canal Zone _ _ _ _ _ _ _ _  ~ ___-__.-._.--._-_-- 
ElPaso ,Tex  ____________________--.--..---.--..-. 
FarRo.N.Dak _.______________.___-------..- ~ .... 
Kelly Field, Tex ____.____.___.___________ ~ ___._.. 
La%ehurst .N.J ______.._.. ~ _ _ _  ___.__.___ ~ ___.___. 
hiaimell Field, Ala _____._.______._____.--.------. 
hiitchel Field, N. T ___._______ ~ _ _ _ _ _ _ _ _ _ _  ~ --...-. 
Nashville.Tenn 
Norfolk. \'a _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _______..__ 
Oakland, Calif ___._____________._____________.... 

TABLE 2.--dfea71 f9c.r-air rclatiue humidities ( R .  H. ) ,  in percent, and spcci'c humidities ( q ) ,  in grame/kilograni, obtained by airplones during 
October 1937. ( D e p .  tepwsents departure from %or?iial" d a t i v e  liuniidily) 

_ _ _ _ _ ~ ~  __--. .~ 
Altitude (meters) m. 6. 1. i 

30 5.3 7Y -1 5.3 76 +9 4.6 69 +L 3.9 63 +2 3.6 64 +5 3.0 62 +G 2.7 61 +6 2.0 57 +6 1.4 53 +U 
26 18.5 06 _ _ _ _  16.8 86 ___. 15.3 8s _ _ _ _  13.5 86 __.. 1l.S F4 ___. 10.0 80 _ _ _ _  8.5 78 _ _ _ _  6.5 80 _ _ _ _  4.9 77 _ _ _ _  
31 7.1 ti2 +1 ______..__.___...__. 1 ..__ 6.5 44 -2 5.7 43 -2 5.0 44 0 4.3 47 +2 3.1 46 0 2.0 39 +5 
31 3.6 72 -1 4.2 i 0  +3 3.8 & / + 8  3.6 Si+-10 3.1 60 +8 2.8 5Y t 7  2.4 58+lO 1.7 53 +5 1.2 61 +5 
31 9.6 77 -11 9.5 G5 I '  -Y 8.0 55 -8 7.4 55 -6 6.5  54 +2. 5.2 48 +4 4.4 45 +4 3.0 40 +6 2.0 37 +S 
2 4 5 . 3  80+4!.7 6 S - 2 4 . P  69 0 3 . i  t i 9 + 5 3 . 1  1 X + 5 ? . 7  5 6 + 4 2 . 4  5 7 4 - 8 1 . 4  4 6 + 1  _ _ _ _ _ _  ~ ___._ 
16 9.0  76 -6 d.9 M +? 7.5 27 -1-5 6.: 65 +5 4 . Y  54 +3 3.2 37 -3 2.6 32 -J 2.4  37 +3 1.4 3 -1 
?I 5.8 g! -3 5.7 7: $2 5.0 a i  +5 4.6 7; +9 4.0 69 +9 3.5 66 +8 2.9 63 +S 1 , s  49 +1 _ _ _ _  _ _ _ _  __._ 
30 6.8 -6 6.2 66 0 5.6 133 +I 4.6  5i  -1 4.2 5fi +2 3.7 53 +5 3.2 53 +5 2.2 46 +3 1.4 42 +3 
3) 6.7 76 +I  6.0 frl -2 5.2 6.5 +1 4.9 65 +S 4.3 5h +7 3.6 54 +S 3.0 51 +10 2.4 49 +13 1.9 48 +15 
39 S.1 85 _ _ _ _  8.1 86 __._ 6.4 60 .___ 4.8 41 ___. 3.S 36 ,--.. 3.1 34 __._ 2.4 31 ..__ 2.0 33 _ _ _ _  1.5 34 _ _ _ _  
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TABLE 4.-Free-air resiillanl iiinda (meters per second) based on pilot-bnlloon obserc1ation.s nratle near' 5 a .  1n. (E.  8. 7'.) clriring October 19.77 
[Wind from N=3hU0, E=WO0, etc.1 

374 

I L' 1 1  9, 
h.i i i  5:; 

1 . 5  kII 
1. li I 1 1 3  
4 . 4  134 

s.2 1 i . I  1 1  119 I!ill 

5 . 1  34 

' I  
4 . i  1 1  .... 

0. v 
2. 1 
3. s 
6. 9 
8. 1 
8. 8 

5. n 

..... 

I I I  

Surface to 2.500 meters (m. s. I.) 1 1  Aetwt.cn 2,500 and 5,IMo meters (m. s. 1.) I /  Above 5,000 meters (m. s. I.) 

2 

Direction 4 
- _  - 
.- SEj 
I e 

4 

Statiou 

Hutfalo .._._-._.-__ 29.4 
Nashville .._______ 40.0 
Atlantn _.___..__.. 41.0 
Uetrnit _ _ _ _ _ _ _ _ _ _ _ _  3;. 9 
\Vichita _______.___ 39.0 
Fort Worth .._._.. 50.0 
Spokane ......-... 37.1 
Kock Springs _.___. 51.6 
1.21 PUO .________._ 48 0 

I 
I . '  

Dnstoii 
Greenchoro. 

k'arpn. 
omntia 
B bilene 
Portland 
blodena 
.ilbuqrierrlue. 

TJmpII. 

35.8 
3;. 8 
29.9 
32.5 
33.2 
29.8 
38.6 
23.2 
25. 4 

44. a 
30.0 
33. 6 
34.0 
42. 2 
4 5  2 
36. 5 

40.4 
40.7 

3..i.?O 30 
4,(20 19 
3. ;3jO 21 
3. 1;o 30 
4,660 26 
4.630 JY 
e. s5n 'LY 
J,!)'30 In 
4,390 18 

Nortbeast I __._._______. 
East-Central 1- - _.____._ 
Southeast _._.__.._.___ 
North-Central '-.-. _ _ _ _ _  
Central 8 ___._..__._..__ 
Routh-Cent.ral 6 ____.__._ 
Nort.hwest 7 ...._._.____. 
West-Central 8 ___.._.___ 
Southwest 9 ___.___..____ 

1 Maine. Vermont, New Hampshire, Mmsdrhusetts, Rhode Island, Conneetirut,. N e w  Yurk, New Jersey. Pennsylrnnia, and Northern Ohio. 
2 Delaware, lltiryland. Virginia. West Virginia, Southern Ohio, Kentucky, Eyst,ern T e ; i i i e ~ e ~ .  : ud  North CaroIim. 
a South Carolina, Georgia, Florida, and Alabama. 
4 Michigan, Wisconsin, Minnesota, North Daliotn. !iud South Dakota. 
3 Indiana. Illinois, Iowa, Nebraska, Kansas and Missouri. 
8 Mississippi, Arkansas, Louisisna, Oklah&o, Teras (exccgt El Paso). and \\esterti Tt . i~ i : (w?e .  
7 Montana. Idnho, Washington, and Oregon. 

9 Southeru California. Southern Nevada. Aridma, New Mexico. sud estreme West T e u .  
Wyoming. Colorado, Ut.ah, Northern Nevada. and Northern Cslifornin. 

RIVERS AND FLOODS 
[ILi,;w and  Flood Uivisiuii. RCEKRILL BERSARD in Charp ]  

By BLVNETT 8 S I\ . ENROS 

During October 1937, a ii1ont.h which is normslly quite 
dry, an unusunl number of floods occurred in eastern 
United States. The precipitation during the month was 
above norinal quite generally east of 'the Mississippi River, 
except in the upper Like region and in t.he extreme South- 
ertst. -4 mrrow band over which from two t,o three t.iInes 

t8he nornisl precipitation occurred extended from south- 
eastern Pennsylvania and east,ern Marylnncl sout,hwest- 
ward to the mouth of the Mississippi River. Because of 
low river h g e s  and the dry condit,ion ut' the ground prior 
t.o the rains, the, floods were generally not severe. 

i l t h t i c  Slope dmin.(ige.-Ligh t floods oc.cnrred in the  


